Evidence of apoptosis in the subventricular zone and rostral migratory stream in the MPTP mouse model of Parkinson disease.
1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) is commonly used to create animal models of Parkinson disease. There is conflicting evidence on the occurrence of apoptosis induced by MPTP in the mouse substantia nigra pars compacta. We demonstrated that a single acute injection of MPTP induced apoptosis in the subventricular zone (SVZ) and rostral migratory stream (RMS) in the adult C57BL/6 mouse brain. The number of TUNEL-positive cells peaked at 24 hours after injection and decreased thereafter, paralleling the change in the number of cleaved caspase-3-positive cells after MPTP injection. Results of immunohistochemistry and ultrastructural analyses indicated that the majority of apoptotic cells in the SVZ and RMS were migrating neuroblasts (type A cells), whereas a few were astrocytes (type B cells). No apoptosis occurred in transit-amplifying progenitors (type C cells). The decrease in A cell numbers was most marked on day 2 and lasted to day 8 after the administration. A rapid and transient phagocytosis of apoptotic cells by microglial cells was demonstrated to parallel the MPTP-induced apoptosis. The present findings provide new insight into the extensive neurotoxicity of MPTP and may be valuable in reevaluating the MPTP mouse model of Parkinson disease.